Results: Ninety-eight of 102 patients (96.1%) showed radiographic union at an average time of 12.7 weeks. Modified Mayo wrist score was 87.5 points in an average. Ninety-two of 102 patinets (91.3%) showed more than good results.
INTRODUCTION
Scaphoid nonunions present a challenging problem because of the geometry of the fracture and vascular pattern of the scaphoid. Natural history of the scaphoid nonunion was well known. A gradual onset of arthritic changes were noted beginning between 5 and 10 years after nonunion. The initial abnormalities were confined to the scaphoid and consisted of cyst formation, fracture site resorption, and sclerosis at the fracture margins. 
MATERIALS AND METHODS
We reviewed prospectively a series of 102 consecutive patients with scaphoid nonunion (Mack-Lichtman stage I, II, III) and followed more than 1 year during last 10 years. All patients were managed with open reduction with dorsal approach and internal fixation with a Herbert screw and additional K-wires. Styloidectomy was also performed for 6 patients because of radioscaphoid degeneration ( Exclusion criteria included conservative treatment, percutaneous fixation, scaphoid nonunion advanced collapse (SNAC) wrist.
Assessment of patient outcomes
Posteroanterior (PA), lateral and 30 pronation PA X-rays were used to assess the radiologic consolidation. angle, and height to length ratio of the scaphoid, as described by Bain et al. 5 Scaphoid length was measured preoperatively and postoperatively to rule out any shortening following screw compression, which might prove detrimental to normal carpal mechanics. Central versus eccentric screw position, as based on previously established criteria by Trumble et al. 6 , was assessed on anteroposterior, lateral, and dedicated scaphoid views.
A paired sample t test was used to compare. A difference was considered to be statistically significant when p<0.05.
Surgical technique
The patient is placed in a supine position with the affect- There is more than one way to do the surgery(open volar approach or open dorsal approach, percutaneous approach). The location and type of fracture determine which approach allows the best screw placement 13, 14 . In . The additional dissection may cause attendant problems including vascular compromise, scaphotrapezial instability, and degenerative changes 19, 20 .
Although there are articles showing excellent results with a dorsal percutaneous approach for nondisplaced waist nonunions 21 , recent reports highlight the potential risks of this approach. The anatomical structures at risk (e.g., the posterior interosseous nerve, extensor digitorum communis to the index, and extensor indicis proprius) 22 and complications (e.g., hardware problems, nonunion, extensor pollicis longus rupture, and screw malpositioning) might be more common than previously assumed 23, 24 . The disadvantage of the dorsal approach is that, as the wrist is hyperflexed, the unstable scaphoid fracture may displace to create a humpback deformity.
A open dorsal approach is most useful for proximal . Apart from selection of the screw type, bone grafting and rigid fixation into the central axis are required to achieve union.
The usual treatment for scaphoid nonunion is conventional bone grafting, with or without bony fixation.
Satisfactory bone union rates ranging from 80% to 90%
have been reported by some authors 33 ; but failure rates as high as 65% have been described by others 10, 34 . Most of these failures have been related to fractures of the proximal pole or avascular necrosis of the proximal fragment.
We treated that vascularised bone grafting is mandatory whenever there is a non-vascularised sclerotic fragment.
On the other hand, in patients with well vascularised fragments, conventional non-vascularised bone graft from the distal radius or ilium can be used. Iliac crest has been considered the gold standard for corticocancellous grafting in unstable scaphoid nonunions because of the quality of osteoprogenitor cells obtained and the biomechanical properties of the graft 35, 36 .
In arthroscopic evaluation of displaced and nondisplaced scaphoid waist fractures, they found that 71% had associated acute scapholunate (SL)-ligament injuries and 24% had a complete SL ligament rupture 37 . 
CONCLUSION
We found Herbert screw fixation using a dorsal approach was a reliable method for patients to achieve bony union with high functional scores and without major complica- 
